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±iBi!«inx!Bj i JiiB 5 -J vm^ torn (c±tBB/f 
tt±ifJinxffl;^7 -?:#.*&^stftt±ifttixffl;^5 >; 

— ■fi^JaXS i . 

jtja^ V ^SM^±ieti5»]X!Bitc»LrtsMasijs-t*s 

7»>':^S^»2SglilX?l<!:, 

Bs 1 /4 o^s^wr ^{±±if finxffl«sft€r#wr stt 20 
xifjjnxffl;^^ ■;-=&^-r*f±±ifflnxffl;^5 

jiia^ y^=&±tsisJinx!B5{c*ti^-cta«aitts-»*s 

7 :7-5£Sm3 IgttXSi *fii^-ri^^ C <!: ^f^^fT 

•J - 1 , »lIDX1?!l€:«}tT -5^17-:' t . ±iB?A 
MXigJ^tt^-r 5±iai£K[ J: 9 4>lg?>*><-ittW*^ 

ig2 ^ y ■7*ssi?rfflt,ir±£MJnx^=S:5 y "^'Jinx-r 

:7'ftnX73^iCtet,^T. 30 

jjBWxi^jiifBi^ 1 ^ v-y^j^<Dmiicmnn^<D 

±iBm 1 7 7-^?:±iai!!S)nX!^iC^Urffl5=taSfj3 

^ 'J ym^fH i igasxni , 

S<DBS*^©saS*W-r-2.*f±±lfttIXffll6sSt«:#Wr 

S43tt±if iraxffl;^ 7 u -*«t*&-r-S'^f±±ifJnxffl:^ 

7U-Wt&X^<fc. 

±1302 7 :7-SM^±ia*!H]nX!^fc5Pf U-Cffl?=t31ltil3 40 
•ti-2> ^ ymSLm 2 .IBttXgi . 

iiaMx^BiiiitBl^ 2 V ys^icDraKiiams^i 

SOBS 1 /4©©S?:«T-5f±±lfttIX^l6if4*-&W-r 

stt±iflnixffl^7 'J -^:«*&t-^f±±of Jjnxffl;^^ 

-«*&Xlii. 

J:Jam2 5 :^SS^±ial3!tftIX!^4Citb-Cffl*tStt3 
■tf-S. ^ Vn&W 3 reS&X^i ^mri^ a C i 

i-rs7->':7'ttix:^:ffi. 
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±iaiM]x^*ii^i#-r sxiBSse J: 0 *>ifef>*ii-iftMAi 
jjDX-r -57-^ ■7"jjnx:^a«c *j (, » -c . 

±ia»lX!fe<!:±iB0 1 5 v 7"SS<t®P^K:eTS:K£S© 

^ 1 mmum t , 
±iawx^i±faii2 5 y y'M.m.t<Dmc±Mmx'mi 

^•J-«*&XISi. 

Xia^2 7 y 7-5eM*±fB»X!B!)K*tU-rti*fM«J§ 

7 V ■7'S^m2 IgfiirXSt , 
±ielSttlXt)<h±iB02 =7 'J 7*S^<!:©rHl{C±iaBiTSf4 

S(DS§ 1 /4<D6t@5:W-r ^>tt±^:f^l^xffl^is«[*^wt- 
■5^±±^f tnxffl;^^ u -^^-rsttxofjraxffi;^^ >; 

-filS&X^gi. 

±fa^2 ^ -^-^^IrXfaiMX^tC^lt LTtiStaKi 5 
^^r^y 7"SSm3 lEtoXfMi C i 

<h-r-J>7-y7-tt]X:^6E. 

[000 1 ] 
[0 00 2] 

fSffi^jrfflSSffiSnXSiLr^Ji^n-Cl^-S.. J'j:*?. ^ 

[0 00 3] y-jnii^is©^ -^^fl^tf 4 bs 

©FalCcMttlXitJji U-r^JUxif:? 3: 5- h^^iasb, ± 

[0 004] CCD J: ^ y 7-5EMttlX^E-eCfiJx.«:7 
X 7 h K=$:f±±WlraXt- S^-&{C«. -M&:JtC 2 -o© 

jraxao-'ttiof jjnx^tf ^ /ttotc. 3 mmoD^ -j 

^mikh. SlOTCC^JJDXffliLr&Sl Mm©^-r-^* 
> Flgfe*^*"^ S 5 'J -?r#IJ&L. i^mTM'yy ^ 

• f±xtfjnxffl©v v7'^«rffl;gu. ■t'ftxifftixffli 



3 

CO 0 0 5 ] i^2©:;^-i^»> iiaiisimcL-c^aixL' 
^a. ±fB<D4'tt±ifJ]nx*=»^L.-c« f±iiifinix;&^f 

[000 6] 

m 1 ©:aftt?«^Mr%?f ^> /cjst)©^ :?"jjnx^s 

^ 3 -^X I* 5 ^ 3 -^it^i-r S * 5 i <b 

SJjnX?r*^A-5«{cijt-^ • ?£i«^tf*3^d:Wn{i^£e. 

[0 00 7] m2(Di5m-C\X. 4if±±lfflPX*iA=C 

sb. i]nxB#p^3&iS< «i5ii-i5ras*s*-ofc. -ect?* 

[0 00 8] 

jSttXffl ;^ 5 'J -«MXfi i , ±127 7-^s^:±ia« 
JOX!^«c^U-c4a>Ftat!j$-li--5 7 7 l .lEiliX?l 

t > ±ie 5 7'ss±©±ia^J]nxPB5&*4<o ^ ^ M l 
/c ^5 © 'S: 5 «gtigai^*xf 1 i . ±ie« JnxiJ? t 

7 -?rtt*&-r s*tt±tfttixra;^-7 u -tt*&xai . 

±iB7 :?-^^r±tBt!Stt]X!^{C>PtL.-Cta*fa»>$-liS 
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±Cf JlllXJflSESKE^^W-r 5<±±l^ JjnXfflX 7 U -5rfit$& 

T.?>f±JttfMi:ffl;^ 5 'J -mxniii . J1SB7 -o-^m. 

gglitlX^ i S J; 5 {C L fc, 
[0 00 9 ] H»3JSJS2 KfalS$n/c^?g{*. ii>'^C< i h 

10 T . ±smMim t ±f a^ i v v rf%^ t (Dfm^'SM 
a©5S«i*$w-r s^snxffl:^ 5 u -^tt^s-rs^snx 

<b. ■±iBl«lX!g5i±fBI^2 7 7-^Si®m«C±iaB^ 

-5 i3ft±w"flpxffl 5 'J - m-r -5 4'f±±lf ftnx 
ffix V V -«^xiit > ±ia^ 2 7-^ 7-^s=&±iafj5Jra 

X® KM L/Tti^taifj 5 -1+ 5 7 2 ISttlXg 

<!:. ±fa?Mini!B5<t±iaii2 7-y:rs^<i:©rBHc±iaB/f 
20 ^s©Bsi/4©s^s4W-r?.tt±if/]nxra5g«t*# 
•s.ttiifftixffl;^ 5 'J i>\±±MnnM^ 
7 >; — eyi&x?ii , ±iaii 2^7^ y^^^issmxoM 

ten UTffl*tjlltl3 -a- S 7 3 IgSbXfS i 

[0010] M*a3 cia$S3 nte^HJu. ^l-^^c <th 
W&t'y vy'm.i.i)>(brj:^:^^ V-t. mi^y-y^MT. 
i^K:^ig2niOTX!^5r5^T?>^ 1 "yi^y^mi:. 
mi'yv 7'ijnX^gCCj§i£3n±f5?*ttX!B!l^1Kf5T^ 
±iE5®K[<l:0 ^>ife6*iUt^®*^e.«c^>^2 7 -^^'SlSi 
30 *ffli.^-r±ia|f^X!g!i^7 y y'MT.r^^ ^'ttx^jS 
fctjc^r . jjai!gJnx!^<!:±ia^ i ^ ^'SffiicDPaitc 
BiT«;ss©5SSL^#w-rs^Dnxffl;^7 'J -?r«iii&-r 5 
jsjinxffl;^ V >; -mi^xmt, ±ie^ i ^ y^m^± 
ssmoJL'^dcMLxmnMms-^^'y y y^mm i mm 
x^i. ±iaMttixtii±faig 25-^ 7'SSttDPBiic± 

^feflnxi^iitcM oxnM'Mm^^?>'yy ymmm 2 .igsix 
40 ±mmjm t ±Mm 2=7^ y-^m. t <Df^ {c±ia 
jfrSmScDIBg 1 /4©«is=&^-rstt±tf»niffi5sa* 

;^ 7 y -1^f.&Xfl<!: . ±iam 2 7 7-^^*±iBtMlX 

«j«:*t L rta>Et3if4 sM^^v ym^m 3 ggDjxiii ^ 

fix. -£><]; 9 ccl;^c, . 

[0011] ±si^m^mctiimm. ■■'Xoj:otj:i^mtii 
^S<7)«5*i=&^W-r2>lSJ)nxfflX7 ';->&fflc^r. 7 
50 MX!|J)<7)m*in:*tT5ci*5-cffs„ ccDi*. 5g?i» 



5 

^mm<DBsi/4CD5es^wr^f±±tf»px lo 
m5g«t*-^w*r^tt±tf»nxfflx^u-^ffli^-c. ^ 

7-S^i«lIflXtJ<b^+a>i*®SftS-ti^CitcJ:f9. M^JO 
X«JC7)tt±lHlX?:tf ^ C i 7tf5-C^ 
[0012] W*^2icfStS3n/c^0Jti. BffS?4S<D 

»i>&^w-r5m»nxfflx^»;-*ffli^"c. mi'yyy' 

SSi»Xi^<h<&tB*filW)$itSCitciO. WX 

CfMXfflX^U-5:fllC^T. ^2^^:^:7'SMi?^m^ 
X^^f^ Ci^^r^-So CCDi^. 5g5Kti»2^'>-:?*S 

5g«i^$wr6f±±cfJtaxffl>^'7»;-?:ffli^r, mzy 

JJax^^cDtt±JJ^x^^f ^ c i^^-c^^o 
[0013] i§5jc:®3ccfatic5n/c^egtj. H^fsas© 

5SK£^^W-r'S^»nxfla:^^U-^fflt^t:. m\=yvy' 
^<t«ijnX«J<b^*B>t*iiab5-ii-^CiCCj:0. WX 30 

cfjfjnxffl;^^';-^fflc^r. ^2'7^;^:7'^^ii^ijnx^ 

i^tSMaUS-ti^Citcj:^. tSajnXJBj(D4Jtt±tf»l] 
X^Tf^Ci3:?^rS5o C(D<I:^. figfit3:m2 ^ ^-7*^ 

^ailCDSSl/4 0aS<D5Mii^CDKHi(htj:^o ^ 

hi^c^ BFfSSScDBS 1 /4 tDsEts^w-r^fixif ftixffl 

'yr;'SScbttXiB5i?rti>PtaiKi^-l±^CiCCj;0. ?A 40 

j]nx5f?9(7)tt±flnx^^T ^ c iTS/^-c^^o 

[0014] 

[^0J(7>^SS<5Off5SI] a 1 ^3:*^0^c7)mi <0*JS<D?K^ 

cc^-s 4 BM<oMmi^ 7'ifax^g 1 0 ^Tn-tmsmm 

-Ch^. MMy vy'mj^mm.\ 0\t. ^^2^^*2 0^:. 

ccD^g*f*2 0 ^ u - s ^ft^^-r^>^ 3 U 

■7'4 0i. S?g*:{*2 0SD=>^^ V-^>:7*4 0?:$IJ® 

[0015] $^g*<* 2 0 ^mmmm^^ntcm i 

|gab#2 1. I|2.51S6¥A2 2. ®3|ga&tt2 3^0^114 50 
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mnn 2 4 ^ . f^jz^-r -sx^m 3 4 tcBfrSiEi^^Ti^H^f ^ 
xTi^y>^2 5<h. m\--n^%mm\2 1-24^0 

^+{|2 6<b^<fx.'Cl^^. 

[ 0 0 1 6 ] ^ 1 .|gSilf*2 1 CDS 1 ^JJr^tiRfat^O)^ 
}^P2 I a7)^J^^S$n. C<D^}#a52 1 aCDmSP^Cti 

iS1^ccMorF*gft*3 iJ&^B^anrt.^^. m2|g«)f4 

2 2<Da 1 ^±.mmmtK<o-^m^2 2 a:o^jf$siX^n. 

C 0335^ 2 2 aCO±MtCE3:l§«^(DT^^3 2 7D^3tf^ 

$nrL^-$>o ^3.»$f62 3<Dii 1 ^±.m\mmM2 3 

XSS3 4^^5:J$$nTC^^o ^cC^cS. ±^^3 4iTS 
^3 2ima>Pt[^UTC^^c 
[0017] XS^3 404r:^gI5CCt$^ ^ 3 4 a^mi 

'cmAmmk2A<D^m^t^^'&^rih. —y^. 

3 4 (^iim 1 XT^iSilT ^ 1 2 iS(Daa?L 3 4 b 
U-S^r±^3 4 iTSSSS 2 <b<Drat^:^^^^i^-tcSt 
[0018] X^3 4<Dm 1 4=»i:fflCCtiigt^§3 5 f)^ 

3 5 (om^miit 1 2 montfm^^ ^t^^ntc/^• 

:7*3 6CD— enri^^. j^'^y'3 6<Dm^ 
t3:_h^3 4<Dilil?L3 4 b CCggl^nTC^^. 
[0 0 19] ^6tC±S^3 4&3:l5]|4fl^]tcS0Ttfa5 3 
7tCJ:0ffi0 T^f^nr:fe>0. C(DSOTCfa53 7&JX 

[0 02 0 ] J'jr^d. ^ 1 cfi 3 8 {^^(D9\-mt^C±^bfc^ 
ffim3 lS:D^51-ffi«3 3<hPffl^^^¥T^Wt'. 

*y:7'?gLct3CCfiSl /2 y irKD^^-i^-^^ Kfi^4D2 ^ 
^Sft5-ti:/c>?.^ V-S 2, ^ '^:7*vSLnt3Cc:&Sl/4 y 
mCD y ^ -V-^^ 3 ^^fft^-tir/c^?. ^ 'J - S 3 * 

[0 02 1 ] fti«SP5 OE^. tfeai-r^<i:^CC|H]*slgi!j1^ 

Jnx^^i orti. .^xcdj: occur ^y:7"}3nx^tfo, 

±^^3 4 iT^ig3 2^-fe >;' M.. f«XJ5: 
• I£*g^tf9, ^Xicr':^^^ hF^+-^'JT3 8 
^-fe->' V +-fUT3 8^r*3*m3 lSD^'i1^®9^3 3 
^uB^-^ ^ J: ^ cc-b h -r ^Xtc»gp 5 0 cccfc ^ ;^ 
^y-;j<>r''4 0 7&>e>7 - 1 0 c c<D:^'7 V-S 1 ^tt 



3 4 b cc;^ ^ U - S 1 ^«$&-r 

[0 02 2 ] ailJL 3 4 b CCct 9 - S 1 :;!?^_bSSS 

3 4iTSM3 2<tC0P^CC«*&$n^i|HlB$(C, i7S^ 
»; > ^ 2 5 CC cfc D 3 4 iCS 1 cfi-f ^ (D^^a 8 k 

^(D\BlWS^\t 1 3 r p m. T^cr>[il^t3:4 0 r p m 

TS^S3 2fic5^Lr^B*tals{)^^fl^ :7:*:^>rh^FS 

[0023]@2<O(a)'-(c) ictCO^^tj:^ y 

-s icoM^^^^a^ccin-rsr'^^o ^'ccfc. ±^3 
4icr)M^(iT^3 2 t(Dm%t\s\m^^^<ov^m 

[0 024 ] m^mmmmz e (,c^^mmmtmmm 

2CD (a) tC.^-Tcfc^fC^x'^-f h^FiTS^3 2<b 
OfelO!);:^ ^ V - S 1 li. ^ L <h HE^gt D 1 

[0 0 2 5] mm^mMT^tmzo:) (b) . (c) cc 

TnTJ: ^ ^CW& D 1 CO 0 -^CD— a5<D5£5KtD 1 ' i}^±M L 
/cxT U > 2 5 <t o Xi^^^titcmM.(tC J: 0 ^ ^ 
i^-^:>HC0fig5aD 1 J;0^67&^C^$gMi5{CDT^3 2CC 

[0 0 2 6] imrmm^. [pISiB«l«S^2 6CCj:^IB 
[0 0 2 7 ] :XiCX^ •;-:j<>:7'407D^6;^^ U-S 2 

PbI-ci 0 c ci^c-si^ccttmo. 85>ratttaff±. 3 
^m^m^mK^m't. ;^^u-s27i^±ss3 4iTS 

^3 2cb(DHCC«$A$^^^[5)H$tC, X7ty«j>^2 5 
CCJ:*3±Sfli3 4CcSlct3Tr^*(D1tfi8 kg f 
-Si<b^>Jc. @Klgtt««2 6tcd:0»l-»4lBSftW 
2 l-2 4^igStlg3^^'r^o CCD<b^. ±SS<D(H!eSSt 
^il 3 r pm. rm&<D\B\e^^tAO r pmi-TSo C 

cD[p]Sic#c^^-t' yr 3 8>^^'±SS3 4a?:xTSS3 2 

7. ^ U - S 2 (DffiS D 2 S:0'±^ 3 4 i 3 2 

miiu 1 tijisss 4 tTMs^s 2f^cm^mtixi^^ 
<Dx. frmny2(Dm<LD2^mmo:>&i^^L. 

[0 028] ^Cfc. P.'yV~-S^(DW&B2\tmm& 
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I^2tC7K-r«mD 1 <hI^SCCjiS^3 4^^i>'T 
SS3 2K:a2sbiASn'So 1 B^FalJgilfg, X^»J-;i<> 
•?*4 07:>:^i^>?.-^U-'S3^ti:ffi^^o J^c^d. CCDt^O) 
7.^7 y-S 3CDa(i3^rHl'Cl 0 c c <!:?5:^<J:^(CRttH 
8^PaR±Uif?±. 3^r^ta:ffi5:J^9iiTo ±^3 
4acrF^3 2<O@f5CC{#0^+i' 'JTS 8 7ji^±^3 
4S:iXFSS3 2tc>[tL/rffl*tato*m\ :7x^-f h 
ffiF ^CX ^ »J - S 3 *(^«g5KD 3 S:0'±^^ 

3 4 <hT^^3 2&cais6iA^n/cSg^D2CCj:0fF^5 
10 n^o CO<b#. 5gSD2(J_bS^3 4iT^3 2£C 

[0 029] ±au/cll 1 C0il*SOff$^CC<^S4 Bg!0 

-^'ttni^s 1 0 rii. 1 V v'imMm. 

-c/'t&^o, ±^M3 4Ri:;TS^3 2 i^BSiOm^C 

ij^i<^j]nx. ^tttXtfJnix. tt±Jnx^tf ^ci^&^r 
«g755 2-&ii:>s-c$)§±. unx0#rBW38fPBir^^±jE 

0/c^2CD:^fl£<tl:l:«5T^<i:. MXH^miH) GT^)^ 
20 i)^. ^ V r7*^^ti 1 aSRt?^ 0. :7^^>fhfi^FcD^b 

[0 03 0] ^XCC, *^H^COl^ 2 (omsm^^WiiC^^ 4 

Sffi^ VJnX^g 6 0 Tl^^XiE L /cr^ffi^ :7'I]nX^S 
6 0<bSfe-2».«^ii. ±SM3 4RDn^^3 2CCRiD(:) 
30 tc-^ti^n±^^3 4 A. 3 4 BJ^^T^^3 2 A. 3 

-So ±ffiM3 4 AR(LrrS^3 2AiJ^Xffl<D 

^ V V'mim. ±^^3 4 BRcrF^3 2 B W±± 

[0 0 3 1 ] MM^ :7*tJnX^g6 0 X\X. 'JKSD^'ikC 
LT^-^^^'ttX^tf ^ . T^Ct^^. ±^3 4AiTS 
^3 2A^-fe>:. fU. fSXS:!>'8fe^-|g«*tT^» ^^ic 
:7:c^H^ HF^+i-UTS 8CC-fe> FL. ^^-fUT38 
:&(^*m3 lSt;i^ffi*3 3CClia;^^^i^CC-fe':; h-r 
40 -5>o y^CCCflJfflJgPB OtCcfcD;^^ y-^>:7'4 OTtJ^^?- 
. 10c ^<D7.=y »J-S 1 ^ittaiL. 3St^8S3 5S:C>VW 
:7'3 6*/rbr±^-tcajltL3 4 b^C>^7 »;-S l?:*it 
J^r-So ^L-C. f^Mv-:;-7'jjnX^Sl 0 <b|5]^itCL 

Dicccfcow^^n. TaJnx^^^f^on^o 

[0 0 3 2 ] 3 O^JliS?^, lpl$i.|ga!jm*il 2 66C 
50 S^ge 0 71)^6X^^3 4 ASU^T^3 2 A^Sif)?f 
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[0 0 3 3] hSF^SS^-:^ h Lfcm.. X'^^ 

^3 4 BROTHS 2 BtcJSabiA^n^o 
[0 0 34] SO^r^m^m. T.^y^-Tr^y-f AO-f)^^ 10 

U-S 3^n±tB-r-E»o f£^. C(Dt^(DP^^O-S 
3<Z)at:i3^Pigt?l 0 c c i:^j:^J:9tcti:ffib. S^r^l 

nimffih. 3^BaitttB^if^«9iM*r„ ±^^3 4br<i>'t 

^3 2 B COiaiiiCff 1=*=^ f V T 3 8 i^Ji^JiS^S 4 
CTFSM 3 2 B CC^ L/ -Ctl^taS&^tf C\ x ^ ^ h ® 
F ftffitSi^— Cc ;^ ^ 'J - S 3 f^^DfiSKt D 3 R O^i^ 3 
4 B<hT^^3 2 BCcad?)iXStx/c5SfiD 2 CCJ: OWS 
^n-S. CtDi^. 5gaD2t3:±^3 4 BiT^3 

2 BCca$!)iASn. SiS^^ 1 /4<D5mD 3 i^ttcDiJf 

[0 03 5] ±^Lfcm2<Dmm<Dmm^m^4Bm<D 

^^vy'mX^WBOV^t. 2iWO±S^3 4A. 

3 4BS:0'TSS3 2A. 3 2 B i^Jll^r^jjaX. ^ 

i)K y^:^y'^\t2mmv$i^. ■7x^^h«F(D^L 

[0 0 3 6] rj:i6. *»23e5feOJf$^.-CtS. l-&<OMffi 
7':^:7*][jnxSlgCct5Cir2®S07'7r''SM. ^^c^d^ 
_tS^3 4A, 3 4 BRCTFSSS 2 A. 3 2B€:fflC^ 
^SiS^CC^l^rittBJ 2 ■^(DMS^ :7'flax^g 

^rffll^-Sct ^^Cbrfcctl^o rn:t:>-ih. ±S^3 4AS 

zrrm^ 3 2 a :&^^t:j hn^mn^n ^ ta^xom'^'y v 
y'mjimmit. imM: 3 4 Bs^yfTSMs 2 b*^^c:j e 
nct3{±±tf ttix&o'<±±cfft]x?:tf ^ /cs^)coMffi^ y 
noMmit^m^'^o Lfcf)^'^^. ±ss3 4as^'t 40 

7 X ^ ^ h SF ^nmxi^fcm. y:^y^v s<z)St# • 

$^:IS^^fO^ ±SM3 4 Baa^'TSM3 2 B^^i^-tr -jV^ 

ntcmmy v 7*^Jax^s^c4sl^r^^^^±±cf ijnxso'tt± 

[0 0 3 7 ] C (Oic}^. Wm"^ -J ^'iJPXKg^ 3 ^ffl 
C\ »aXB$PHW2B$r0l-C*>*3. y V^FO^L^ 

g&S2#rifeO. '7x5"< hSFcD;^bex.RD^-i5t?^ - 50 
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faEg;?)5-SllpI-C^-2»o C(Dtc^. JjPXH#PBl^:g< T^C 

[0 0 3 8 ] :^^m\t±mufc&mM(Dmm(fcm 
4Bm<DmMy vy'i}UJL^M.^mi>fc:^^. i&<om^ 

<Dy yy'miMm.^m^>r:hJ;:^^o MffiftPXSIS 
CDf^t?*3^CitffiJ!JDX^g^fflt.i'-C^>J:t/^o 5 

[0039] 
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*54: Lap fabrication method 
71: Applicant: Toshiba Tungaloy Co. Ltd. 

57: Summary 

Objective: To provide a method for lapping fabrication to enable 
to simplify the facility and reduce the time required for 
setting the equipment. 

[Means for Solving the Problem] The method comprises the steps 
of: supplying a rough fabrication slurry to a space between 
a ferrite plate F, a fixed upper disk 34 and a fixed lower disk 
32; performing a first driving operation for the lap disk for 
providing a motion of ferrite plate F with respect to the upper 
disk table 34 and the lower disk table 32; removing detached 
particles of the rough fabrication slurry; supplying an 
intermediate fabrication slurry for producing an intermediate 
quality finish; performing a second driving operation for 
providing a motion of the upper disk table 34 with respect to 
the lower disk table 32; supply a finish fabrication slurry 
for producing a final quality finish; and performing a third 
driving operation for moving the upper disk table 34 relative 
to the lower disk table 32. 
[Claims ] 

1. A method for lap fabricating of an object to be 
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fabricated using a slurry, comprised by at least a lapping 
solution and abrading particles, and a lapping disk made of 
a material softer than the abrading particles that surround 
the object, comprising the steps of: 

supplying a rough fabrication slurry containing rough 
abrading particles having a specific diameter to an interface 
between the object and the lapping disk; 

performing a first lapping step to provide a relative 
motion between the object and the lapping disk; 

removing detached particles of the rough fabricating 
particles on the lapping disk; 

supplying an intermediate slurry containing 
intermediate fabricating particles having a diameter that is 
about a half of the rough abrading particles; 

performing a second lapping step to provide a relative 
motion between the object and the lapping disk; 

supplying a finishing slurry containing finish 
fabricating particles having a diameter that is about a quarter 
of the rough abrading particles; and 

performing a third lapping step to provide a relative 
motion between the object and the lapping disk. , 

2. A method for lap fabricating of an object to be 
fabricated using a slurry, comprised by at least a lapping 
solution and abrading particles, a first lapping disk for 
clasping the object and a second lapping disk made of a material 
softer than the abrading particles that surround the object, 
comprising the steps of: 



supplying a rough fabrication slurry containing rough 
abrading particles having a specific diameter to an interface 
between the object and the first lapping disk; 

performing a first lapping step to provide a relative 
motion between the object and the first lapping disk; 

supplying an intermediate slurry containing 
intermediate fabricating particles having a diameter that is 
about a half of the rough abrading particles to an interface 
between the object and the second lapping disk; 

performing a second lapping step to provide a relative 
motion between the object and the second lapping disk; 

supplying a finishing slurry containing finish 
fabricating particles having a diameter that is about a quarter 
of the rough abrading particles to the space between the object 
and the second lapping disk; and 

performing a third lapping step to provide a relative 
motion between the object and the second lapping disk. 

3. A method for lap fabricating of an object to be 
fabricated using a slurry, comprised by at least a lapping 
solution and abrading particles, a first lapping disk disposed 
on a first lapping apparatus for clasping the object and. a second 
lapping disk made of a material softer than the abrading 
particles that surround the object, disposed on a second lapping 
apparatus, comprising the steps of: 

supplying a rough fabrication slurry containing rough 
abrading particles having a specific diameter to an interface 
between the object and the first lapping disk; 
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performing a first lapping step to provide a relative 
motion between the object and the first lapping disk; 

supplying an intermediate slurry containing 
intermediate fabricating particles having. a diameter that is 
about a half of the rough abrading particles to an interface 
between the object and the second lapping disk; 

performing a second lapping step to provide a relative 
motion between the object and the second lapping disk; 

supplying a finishing slurry containing finish 
fabricating particles having a diameter that is about a 'quarter 
of the rough abrading particles to the space between the object 
and the second lapping disk; and 

performing a third lapping step to provide a relative 
motion between the object and the second lapping disk. 
[Detailed Explanation of the Invention] - 
[0001] 

[Technological Field of the Invention] 

This invention relates to a method for lap fabrication, 
and relates in particular to a method for reducing the process 
steps and the need for equipment in the facility. 
[0002] 

[Conventional Technology] Lapping apparatus using tin-coated 
disk table is used for surface finishing of mass produced goods . 
Especially, lapping apparatus based on a diamond slurry is used 
as a simple method for precision mass production of hard and 
brittle materials such as silicon and f errites . Slurry is a 
suspension having lapping particles such as diamond particles 
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suspended in a lapping solution. 

[0003] Of the conventional lapping apparatuses, a 4-B type 
lapping apparatus for dual surface fabrication, for example, 
has an upper disk table and a lower disk table, and an object 
to be polished such as a f errite plate is placed in between 
the two disks and polishing is performed while supplying a 
diamond slurry from the holes provided in the upper disk table 
at a given timing, and polishing action of the ferrite plate 
surface is provided by the free-floating diamond particles. 
[0004] When performing a finishing operation using such a 
lapping apparatus, generally two methods are used. The first 
method is based on preparing three kinds of lapping disks to 
provide rough finish, intermediate finish and final finish. 
The first stage is rough fabrication in which a slurry 
containing diamond particles of 1 //m size and rough disk is 
used to perform a rough fabrication process on the surface of 
the polishing object. Next, the ferrite plate is removed and 
washed and dried, after which the lapping disk for intermediate 
finishing is prepared and an intermediate slurry containing 
diamond particles of 1/2 //m is supplied to the intermediate 
finishing disk to perform an intermediate finishing process 
on the ferrite plate. The ferrite plate is removed and washed 
and dried, after which it is subjected to a finish polishing 
process by preparing the final finishing disk and performing 
a finish polishing process by supplying a finish polish slurry 
containing diamond particles of 1/4 //m. When such a method 
is used, it is acceptable to prepare three lapping apparatuses. 
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each apparatus having a disk table appropriate for the task. 
[0005] The second method eliminates the intermediate finishing 
process, so that the process is based on rough fabrication and 
final finishing steps. In this method, the number of lapping 
apparatus required to fabricate an object is reduced from three 
to two apparatuses, and the total time required for washing 
and drying is also reduced. 
[0006] 

[The Problem to be Solved] In the lapping methods described 
above, there are problems described in the following. In the 
first method, it is necessary to prepare three lapping 
apparatuses or three disk tables, and furthermore, the 
polishing object must be washed and dried after each polishing 
process so that the process is time-consuming and the method 
was not suitable for mass production. 

[0007] In the second method, because the intermediate 
processing is eliminated, the number of equipment can be reduced 
and preparatory steps can be shortened. However, because final 
finishing using fine particles is performed directly form rough 
fabrication process, it presented a problem that the final 
finishing process required a long fabrication time. Therefore, 
the purpose of this invention is to provide a lapping apparatus 
that enables to reduce the number of equipment required and 
shorten the preparation time without lengthening the 
fabrication time. 
[0008] 

[Means for Solving the Problem] To solve such problems and 
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achieve the object, the invention disclosed in claim 1 provides 
a method for lap fabricating of an object to be fabricated using 
a slurry, comprised by at least a lapping solution and abrading 
particles, and a lapping disk made of a material softer than 
the abrading particles that surround the object, comprising 
the steps of: supplying a rough fabrication slurry containing 
rough abrading particles having a specific diameter to an 
interface between the object and the lapping disk; performing 
a first lapping step to provide a relative motion between the 
object and the lapping disk; removing detached particles of 
the rough abrading particles on the lapping disk; supplying 
an intermediate slurry containing intermediate fabricating 
particles having a diameter that is about a half of the rough 
abrading particles; performing a second lapping step to provide 
a relative motion between the object and the lapping disk; 
supplying a finishing slurry containing finish fabricating 
particles having a diameter that is about a quarter of the rough 
abrading particles; and performing a third lapping step to 
provide a relative motion between the object and the lapping 
disk. 

[0009] The invention disclosed in claim 2 provides a method 
for lap fabricating of an object to be fabricated using a slurry, 
comprised by at least a lapping solution and abrading particles , 
a first lapping disk for clasping the object and a second lapping 
disk made of a material softer than the abrading particles that 
surround the object, comprising the steps of: supplying a rough 
fabrication slurry containing rough abrading particles having 
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a specific diameter to an interface between the object and the 
first lapping disk; performing a first lapping step to provide 
a relative motion between the object and the first lapping disk; 
supplying an intermediate slurry containing intermediate 
fabricating particles having a diameter that is about a half 
of the rough abrading particles to an interface between the 
object and the second lapping disk; performing a second lapping 
step to provide a relative motion between the object and the 
second lapping disk; supplying a finishing slurry containing 
finish fabricating particles having a diameter that is about 
a quarter of the rough abrading particles to the space between 
the object and the second lapping disk; and performing a third 
lapping step to provide a relative motion between the object 
and the second lapping disk. 

[0010] The invention disclosed in claim 3 provides a method 
for lap fabricating of an object to be fabricated using a slurry, 
comprised by at least a lapping solution and abrading particles, 
a first lapping disk disposed on a first lapping apparatus for 
clasping the object and a second lapping disk made of a material 
softer than the abrading particles that surround the object, 
disposed on a second lapping apparatus, comprising the steps 
of: supplying a rough fabrication slurry containing rough 
abrading particles having a specific diameter to an interface 
between the object and the first lapping disk; performing a 
first lapping step to provide a relative motion between the 
object and the first lapping disk; supplying an intermediate 
slurry containing intermediate fabricating particles having 
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a diameter that is about a half of the rough abrading particles 
to an interface between the object and the second lapping disk; 
performing a second stage process to provide a relative motion 
between the object and the second lapping disk; supplying a 
finishing slurry containing finish fabricating particles 
having a diameter that is about a quarter of the rough abrading 
particles to the space between the object and the second lapping 
disk; and performing a third lapping stage to provide a relative 
motion between the object and the second lapping disk. 
[0011] When these methods are applied for fabrication, the 
following effects are generated. That is, in the invention 
recited in claim 1, using a rough fabrication slurry containing 
abrading particles having a specific diameter and providing 
a relative motion between the object and the lapping disk, rough 
fabrication is performed. In this process, because the 
abrading particles are harder than the lapping disk, a portion 
of the abrading particles are imbedded in the lapping disk so 
that they become equivalent to those particles having a diameter 
that is 1/2 the diameter of the specific diameter. In this 
condition, detached particles are removed. Next, using an 
intermediate slurry for intermediate fabrication containing 
abrading particles having a diameter that is 1/2 the diameter 
of the specific diameter, lapping disk is moved relative to 
the object to provide an intermediate fabrication process. In 
this process, because the abrading particles are harder than 
the lapping disk, a portion of the abrading particles are 
imbedded in the lapping disk so that they become equivalent 
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to those particles having 1/4 the diameter of the specific 
diameter. Further, using a finishing slurry for finish 
fabricating containing abrading particles having a diameter 
that is 1/4 the diameter of the specific diameter, lapping disk 
is moved relative to the object to provide a finish fabricating 
process on the object. 

[0012] In the invention recited in claim 2, rough fabrication 
is performed by using a rough fabrication slurry containing 
abrading particles having a specific diameter, and subjecting 
the object and the first lapping disk to a relative motion. 
Next, using an intermediate slurry for intermediate 
fabrication containing abrading particles having a diameter 
that is about 1/2 the diameter of the specific diameter, the 
second lapping disk is moved relative to the object to provide 
an intermediate fabrication process on the object. In this 
process, because the abrading particles are harder than the 
second lapping disk, abrading particles are imbedded in the 
lapping disk so that they become equivalent to those particles 
having 1/4 the diameter of the specific diameter. Further, 
using a final finishing slurry for finish fabricating 
containing abrading particles having a diameter that is about 
1/4 the diameter of the specific diameter, the second lapping 
disk is moved relative to the object to provide a finish 
fabricating process on the object. 

[0013] In the invention recited in claim 3, rough fabrication 
is performed by using a rough fabrication slurry containing 
abrading particles having a. specific diameter, and subjecting 
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the objec-b and the first lapping disk to a relative motion. 
Next, using an intermediate slurry for intermediate 
fabrication containing abrading particles having a diameter 
that is about 1/2 the diameter of the specific diameter, the 
second lapping disk is moved relative to the object to provide 
an intermediate fabrication process on the object. In this 
process, because the abrading particles are harder than the 
second lapping disk, abrading particles are imbedded in the 
lapping disk so that they become equivalent to those particles 
having 1/4 the diameter of the specific diameter. Further, 
using a final finishing slurry for finish fabricating 
containing abrading particles having a diameter that is about 
1/4 the diameter of the specific diameter, the second lapping 
disk is moved relative to the object to provide a finish 
fabricating process on the object. 
[0014] 

[Preferred Embodiments] "Figure 1 shows a vertical cross 
sectional view of a 4-B type dual /surface lapping apparatus 
10. The dual surface lapping apparatus 10 is comprised by a 
main body 20; a slurry pump for supplying a slurry S to the 
apparatus body 20; and a control section 50 for controlling 
the main body 2 0 and the slurry pump 40. 

[ 0015 ] The main body 20 is comprised by coaxially arranged first, 
second, third and fourth drive shafts 21, 22, 23 and 24; an 
air cylinder 2 5 for applying a given pressure to the upper disk 
table 34; and a rotational drive 2 6 for independently rotating 
the 1-4 drive shafts 21-24 in the arrow direction. 
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[0016] A cylindrical support section 21a is formed on the top 
end of the first drive shaft 21, and an internal gear 31 is 
provided inside the periphery of the opening of the support 
section 21a. A ring-shaped support section 22a is formed on 
the top end of the second drive shaft 22, and a lower disk table 
32 made of a tin material is supported by the top surface of 
the support section 22a. An external gear 33 is formed on the 
top end of the third drive shaft 23 . The ring shaped upper disk 
table 34 made of a tin material is supported by the top end 
of the fourth drive shaft 24 by way of a hook 34a to be described 
later. The upper and lower disk tables 34, 32 are facing each 
other . 

[0017] In the central section of the upper disk table 34 a hook 
34a is formed, and acts as a means of transmitting the rotational 
torque of the fourth drive shaft 24 by engaging the hook 34a 
with the top end of the fourth drive shaft 24. On the other 
hand, there are 12 pieces of connecting holes 34b are provided 
on the upper fixed plate 3 4 to pass through vertical in Figure 
1 , and serves to distribute the slurry S approximately uniformly 
to the interface between the upper and lower disk tables 34, 
32. 

[0018] On the top surface of the upper disk table 34, a ring 
shaped path 35 is attached so as to pass the slurry S pumped 
from the pump 4 0 . The ring path 35 has twelve holes at the bottom 
section, and an end of a pipe 3 6 is attached to each hole. The 
other end of the pipe 3 6 is attached to the connecting hole 
34b of the upper disk table 34. 
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[0019] The upper disk table 34 is coaxially suspended from the 
suspension section 37, which is freely rotatably supported on 
the bottom end of the air cylinder 2 5 and is attached so that 
it is free to move in the direction of the arrow Z shown in 
Figure 1 . 

[0020] In Figure 1, 38 has a gear to engage with the inner gear 
31 and the outer gear 3 3 , and has a carrier to support the ferrite 
plate F (polishing object) . The slurry pump 40 is constructed 
so that a slurry SI containing a dispersion Dl of diamond 
particles of 1 m in the lapping solution, a slurry S2 
containing a dispersion D2 of diamond particles of 1/2 jUm in 
the lapping solution, a slurry S3 containing a dispersion D3 
of diamond particles of 1/4 //m in the lapping solution, can 
be discharged at a given timing and flow rate. 
[0021] The control section 50 controls the slurry pump 40 and 
the rotation mechanism 2 6 which will be explained later. The 
dual surface lapping apparatus 10 'of such a construction 
operates in the following manner. That is, the upper disk table 
34 and the lower disk table 32 are mounted in their operating 
positions to perform correction, washing and cleaning 
operations. Next, the ferrite plate F is inserted in the 
carrier 3 8 so that the carrier 3 8 will engage with the inner 
gear 31 and the outer gear 33. Next, the control section 50 
operates the slurry pump 4 0 to discharge 7-10 cc of slurry SI 
to supply it uniformly to the connecting holes 34b by way of 
the ring path 3 5 and the pipe 36. 

[0022 ] The slurry SI is supplied to the space between the upper 
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disk table 34 and lower disk table 3 2 from the connecting holes 
34b, and simultaneously, a downward load 8 kgf is applied to 
the upper disk table 34 through the air cylinder 25, and the 
rotation operation is started by operating the rotation 
mechanism 26 to drive the first-fourth drive shaft 21-24. At 
this time, the rotational speed of the upper disk table 34 is 
set to 13 rpm, that of the lower disk table 32 is set to 40 
rpm. This rotation action introduces the carrier 38 to perform 
relative movement with respect tot he upper disk table 3 4 and 
the lower disk table 32, and the surface of the ferrite plate 
F is polished uniformly by the particles Dl in the slurry Dl. 
[0023] Figures 2 (a) -(c) show a schematic relationship of the 
lower disk table 32, the ferrite plate F, and the slurry S. 
The relationship of the upper disk table 34 is the same as those 
of the lower disk table 32 , and the description will be omitted* 
[0024] Immediately after the rotation mechanism 26 starts to 
operate, the slurry SI in the space between the ferrite plate 
F and the lower disk table 3 2 contains a mixture of the lapping 
liquid L and the particles Dl. The mixed particles Dl undergo 
rotation, sliding and other movements to perform rough 
polishing of the ferrite plate F. 

[0025] As time passes, as illustrated in Figures 2(b), (c), 
a portion of the polishing particles Dl' gradually become 
imbedded in the tin surface of the lower disk table 32, which 
is softer than diamond particles Dl, due to the load applied 
by the air cylinder 25. 

[0026] After one hour has elapsed, the rotation mechanism 26 
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is stopped, and releases the air cylinder 25 from applying the 
load on the upper disk table 34 . Freed particles Dl are removed 
by wiping the slurry SI from the upper disk table 34 and the 
lower disk table 32. 

[0027] Next, slurry S2 is output from the slurry pump 40. The 
output pattern is such that 3 minutes of pumping outputs 10 
cc of slurry S2, then the pump stops for 8 minutes, and again 
operates for 3 minutes . This output pattern is repeated to 
supply the slurry S2 into the space between the upper disk table 
34 and the lower disk table 32 . The air cylinder 25 is operated 
to apply a vertical load of 8 kgf in Figure 1 on the upper disk 
table 34 and the rotation mechanism 26 is operated to drive 
the first-fourth drive shafts 21-24. The rotational speed for 
the upper disk table 34 is 13 rpm and that for the lower disk 
table 32 is 4 0 rpm. This operation causes the carrier 3 8 to 
move in relation to the upper and lower disk tables 34, 32, 
and the surface of the ferrite plate F is polished by the 
polishing particles D2 in the slurry S2 and by the polishing 
particles Dl imbedded in the upper and lower disk tables 34, 
32. In this case, because the particles Dl are imbedded into 
both the upper and lower disks 34, 32, they are equivalent to 
the polishing particles D2 , which are 1/2 the size of particles 
D2, to provide an intermediate polish. 

[0028] Here, the particles D2 in slurry S become imbedded, 
similarly to particles Dl shown in Figure 2, in the upper and 
lower disk tables 34, 32 . After 1 hour passes, the slurry pump 
40 outputs slurry S3. Here, output pattern for slurry S3 is 
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such that 3 minutes of pumping outputs 10 cc of slurry S3, then 
the pump stops for 8 minutes, and again operates for 3 minutes, 
and this output pattern is repeated. Accompanying the rotation 
motion of the upper disk table 34 and the lower disk table 32, 
the carrier 3 8 moves in relation to the upper and lower disk 
tables 34, 32, and the surface of the ferrite plate F is polished 
by the polishing particles D3 in the slurry S3 and by the 
polishing particles D2 imbedded in the upper and lower disk 
tables 34, 32. In this case, because the particles D2 are 
imbedded into both the upper and lower disks 34, 32 , they are 
equivalent to the polishing particles D3, which are 1/2 the 
size of particles D2 , to provide a finish polish. 
[0029] In the dual surface polishing 4B-type lapping apparatus 
10 can provide rough polishing, intermediate polishing and 
final polishing using one lapping apparatus and without 
changing the upper disk table 34 and the lower disk table 32. 
For this reason, compared with the method 2 which takes three 
hours and uses two kinds of lapping disks and requires two 
lapping apparatuses, although the lapping time is the same, 
there is only one kind of lapping disk, and there is no need 
for switching, washing and drying of the ferrite plate F. 
Therefore, it has been possible to reduce the facility equipment 
without increasing the processing time and without the need 
for the preparation time. 

[0030] Next, a 4B-type lapping apparatus 60 in a second 
embodiment will be explained. Here, the construction of the 
apparatus 60 is similar to the lapping apparatus 10 described 
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above, therefore, detailed explanations will be omitted. The 
difference between the two apparatuses 10, 60 is that instead 
of providing the upper disk table 34 and the lower disk table 
32, upper disk tables 34A, 34B and the lower disk tables 32A, 
32B are used, and at the end of rough polishing, the disks are 
exchanged. It should be noted that the upper disk table 34A 
and the lower disk table 3 2A are for rough lapping and the upper 
disk table 34B and the lower disk table 32B are finish lapping 
disks made of a tin material. 

[0031 ] Dual surface lapping apparatus 60 is used in the 
following manner. First, the upper disk table 34A and the lower 
disk table 32B are installed, and correction, washing and drying 
processes are carried out. Next, the ferrite plate F is 
installed in the carrier 3 8 so as to engage with the inner gear 
31 and the outer gear 33. Next, the control section 50 turns 
on the slurry pump 40 to deliver 7-10 cc of slurry SI so that 
it will be distributed uniformly to the connecting holes 3 4b 
by way of the ring path 35 and the pipe 36. Then, similar to 
the case of the apparatus 10, ferrite plate F is subjected to 
uniform rough polishing with the use of slurry SI containing 
particles Dl . 

[0032] After 30 minutes of rough polishing, the rotation 
mechanism 2 6 is stopped and remove the load impressed on the 
upper disk table 34 by the air cylinder 25. Then, the ferrite 
plate F is temporarily removed and subjected to^ washing and 
drying processes. The upper disk table 34A and the lower disk 
table 32A are detached from the apparatus 60, and the upper 
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disk table 34B and the lower disk table 32B are installed. 
[0033] After installing the ferrite plate F once again, the 
slurry pump 40 outputs slurry S2. The flow rate is adjusted 
so that the flow of slurry S2 over a period of 3 minutes is 
10 cc , and 8 minutes of stopping followed by a 3 minute discharge, 
and the cycle is repeated. The surface of the ferrite plate 
F is polished uniformly by the particles D2 contained in the 
slurry S2, and intermediate fabrication is performed. As 
before, the particles D2 in the slurry S2 become imbedded in 
the upper and lower disk tables 34B, 32B as time passes. 
[0034] After 30 minutes, the slurry pump 40 outputs slurry S3 
at a rate of 10 cc in 3 minutes, and the output stops for 8 
minutes and resumes for another 3 minutes, and this cycle is 
repeated. Accompanying the rotation motion of the upper disk 
table 34B and the lower disk table 32B, the carrier 38 moves 
relative to the upper disk table 34B and the lower disk table 
32B, and the surface of the ferrite plate F is polished uniformly 
by the particles D3 in slurry S3, and by the particles D2 
imbedded in the upper disk table 34B and the lower disk table 
32B- The particles D2 are imbedded in the upper disk table 34B 
and the lower disk table 32B, and acts equivalent to the particle 
D3 which is 1/4 the size of D2, thereby providing finish 
polishing. 

[0035] In the dual surface polishing 4B- type lapping apparatus 
60 can provide rough polishing, intermediate polishing and 
final polishing using two kinds of upper disk tables 34A, 34B 
and lower disk tables 32A, 32B. For this reason, compared with 
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the method 1 which takes two hours and uses three kinds of 
lapping disks and requires the ferrite plate F to be switched, 
washed and dried twice, although the lapping time is the same, 
there are two kinds of lapping disks, and there is only one 
cycle of switching, washing and drying of the ferrite plate 
F. Therefore, it has been possible to reduce the facility 
equipment without increasing the processing time and resulting 
in shortening the preparation time, 

[003 6] It should be noted in the second embodiment that, 
although two kinds of lapping disks were used on one lapping 
apparatus containing upper disk tables 34A, 34B, and lower disk 
tables 32A, 32B, but two lapping apparatuses may be used instead. 
That is, a dual surface lapping apparatus for rough polishing 
having an upper disk table 34A and a the lower disk table 32A 
is provided, and another dual surface lapping apparatus for 
intermediate polishing and finish polishing having an upper 
disk table 34B and the lower disk table 32B is provided. 
Therefore, ferrite plate F is rough polished using the lapping 
apparatus having upper disk table 34A and the lower disk table 
32A, after which the ferrite plate F is washed and dried, and 
intermediate and final polishing stages are performed using 
the lapping apparatus having the upper disk table 34B and the 
lower disk table 32B. 

[0037] For this reason, compared with the method 1 which takes 
two hours of operation, and uses three kinds of lapping 
apparatuses and requires the ferrite plate F to be switched, 
washed and dried twice, although the lapping time is the same. 
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there are only two kinds of lapping apparatuses, and there is 
only one cycle of switching, washing and drying of the ferrite 
plate F for each apparatus. Therefore, it has been possible 
to reduce the facility equipment without increasing .the 
processing time, and resulting in shortening the preparation 
time. 

[0038] Also, it should be noted that this invention is not 
limited to the embodiments described above. In other words, 
in the above embodiments, 4B-type dual surface lapping 
apparatus was used, but other types of lapping apparatus may 
also be used. Also, instead of the dual surface polishing 
apparatus, one surface polishing apparatus may be used. And, 
although diamond particles were used, but other abrading 
particles may be used to suit the type of material to be polished . 
The apparatus is applicable to polish fabrication. It is 
obvious that the various modifications are possible without 
departing from the essence of the invention. 
[0039] 

[Effects of the Invention] According to the invention recited 
in claim 1 , using a rough fabrication slurry containing abrading 
particles having a specific diameter and providing a relative 
motion between the object and the lapping disk, rough 
fabrication is performed. In this process, because the 
abrading particles are harder than the lapping disk, a portion 
of the abrading particles are imbedded in the lapping disk so 
that they become equivalent to those particles having a diameter 
that is 1/2 the diameter of the specific diameter. In this 
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condition^ detached particles are removed. Next, using an 
intermediate slurry for intermediate fabrication containing 
abrading particles having a diameter that is 1/2 the diameter 
of the specific diameter, lapping disk is moved relative to 
the object to provide an intermediate fabrication process. In 
this process, because the abrading particles are harder than 
the lapping disk, a portion of the abrading particles are 
imbedded in the lapping disk so that they become equivalent 
to those particles having 1/4 the diameter of the specific 
diameter. Further, using a finishing slurry for finish 
fabricating containing abrading particles having a diameter 
that is 1/4 the diameter of the specific diameter, lapping disk 
is moved relative to the object to provide a finish fabricating 
process on the object. 

[0040] According to the invention recited in claim 2, rough 
fabrication is performed by using a rough fabrication slurry 
containing abrading particles having a specific diameter, and 
subjecting the object and the first lapping disk to a relative 
motion. Next, after transferring the object from the first 
lapping disk to the second lapping disk and using an 
intermediate slurry for intermediate fabrication containing 
abrading particles having a diameter that is about 1/2 the 
diameter of the specific diameter, the second lapping disk is 
moved relative to the object to provide an intermediate 
fabrication process on the object. In this process, because 
the abrading particles are harder than the second lapping disk, 
abrading particles are imbedded in the lapping disk so that 
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they become equivalent to those particles having 1/4 the 
diameter of the specific diameter. Further, using a final 
finishing slurry for finish fabricating containing abrading 
particles having a diameter that is about 1/4 the diameter of 
the specific diameter, the second lapping disk is moved relative 
to the object to provide a finish fabricating process on the 
object . 

[0041] According to the invention recited in claim 3, rough 
fabrication is performed by using a rough fabrication slurry 
containing abrading particles having a specific diameter, and 
subjecting the object and the first lapping disk to a relative 
motion. Next, after transferring the object from the first 
lapping disk to the second lapping disk and using an 
intermediate slurry for intermediate fabrication containing 
abrading particles having a diameter that is about 1/2 the 
diameter of the specific diameter, the second lapping disk is 
moved relative to the object to provide an intermediate 
fabrication process on the object. In this process, because 
the abrading particles are harder than the second lapping disk,- 
abrading particles are imbedded in the lapping disk so that 
they become equivalent to those particles having 1/4 the 
diameter of the specific diameter. Further, using a final 
finishing slurry for finish fabricating containing abrading 
particles having a diameter that is about 1/4 the diameter of 
the specific diameter, the second lapping disk is moved relative 
to the object to provide a finish fabricating process on the 
object . 
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[Simple Explanation of the Drawings] 

Figure 1 is a cross sectional view of the dual surface lapping 
apparatus in a first embodiment and a second embodiment 
according to this invention. 

Figure 2 show schematic illustrations of the relationship 
between the lower disk table and the ferrite plate during the 
lapping operation performed by the lapping apparatus of this 
invention . 

[Explanation of the Reference Numerals] 



10, 60 dual surface lapping apparatus 

2 0 main body of the apparatus 

21 first drive shaft 

22 second drive shaft 

23 third drive shaft 

24 fourth drive shaft 

25 air cylinder 

2 6 rotation mechanism 
32, 32A, 32B lower disk table 
34, 34A, 34B upper disk table 

3 5 ring path 
3 6 pipe 

3 8 carrier 

4 0 slurry pump 

50 control section 
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